The role of thiols in liver ischemia-reperfusion injury.
Thiol-containing compounds have an essential role in many biochemical reactions due to their ability to be easily oxidised and then quickly regenerated. Main representatives are glutathione, lipoic acid and thioredoxin which are synthesised de novo in mammalian cells. N-acetylcysteine and Bucillamine are synthetic thiols which have been administered in experimental and clinical studies for treatment of conditions associated with oxidative stress. Ischemia and reperfusion (I/R) injury is characterised by significant oxidative stress, characteristic changes in the antioxidant system and organ injury leading to significant morbidity and mortality. I/R occurs in a variety of clinical settings such as liver resection, organ transplantation, haemorrhagic shock with fluid resuscitation, heart surgery, myocardial infarction followed by reperfusion and laparoscopic surgery. In these circumstances, the administration of antioxidant agents such as thiols, could provide protection from the harmful effects of I/R injury. However, the ability of thiol compounds to reduce free radicals is associated with the formation of thiyl radicals and the rate and efficiency of removal of thiyl radicals has a critical effect on antioxidant or prooxidant actions of thiols in the cells. The aim of this review is to present the mechanisms by which thiols act as antioxidants and signalling molecules and the experimental and clinical evidence regarding their role in I/R injury with a particular emphasis on liver I/R. The current evidence suggests that thiols ameliorate I/R injury and that their clinical significance should be further evaluated in large scale randomised clinical trials.